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Laboratory,  of  the  U.  S.  Army  Engineer  Waterways  Experiment  Station 
(VJES),  Vicksburg,  Mississippi.  WES  personnel  involved  in  this  condition 
survey  were  Messrs.  R.  D.  Jackson,  K.  A.  O'Connor,  and  S.  R.  Rowland. 
This  report  was  prepared  by  Mr.  Jackson  under  the  general  supervision 
of  Messrs.  J.  P.  Sale,  R.  G.  Ahlvin,  R.  L.  Hutchinson,  and  P.  J.  Ved.os 
of  the  Soils  and  Pavements  Laboratory. 

COL  Ernest  D.  Peixotto,  CE,  was  Director  of  the  WES  during  the 
conduct  of  the  study  and  preparation  of  the  report.  Mr.  F.  R.  Brown 
was  Technical  Director. 
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\ji  \_n  \_n  -P'  -F*  -p-LO  u)  w ro  m 


to  1'fetric  Units  of  Measurement 


tish  units  of  measurement  used  in  this  report  can  be  converted  to 
rio  units  as  follows: 


To  Obtain 


2.54 

0.304-8 

1.609344 

6.4516 

0.45359037 

O.6894757 


miles  (U.  S.  statute) 

square  inches 

pounds  (mass) 

pounds  (force)  per  square 
inch 

Fahrenheit  degrees 


ki lometers 


square  centimeters 
kilograms 

newtons  per  square 
centimeter 

Celsius  or  Kelvin 
degrees 


blank-hot  filmed 
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CONDTTI  Off  31  fRVFv  , A!  .'11)3  AIR 
FORCE  TASK,  OKLAHOMA 


Authority 


1.  Authority  for-  conducting  condition  surveys  at  selected  air- 
fields is  contained  in  amendment  to  FY  1972  i\DTE  Funding  Authorization 
(MFS-MC-5,  1/  February  1972),  subject:  "Air  Force  Airfield  Pavement 

Research  Program,"  from  the  Office,  Chief  of  Engineers,  U.  S.  Army, 
Directorate  of  Military  Construction,  dated  8 February  1972. 


Purpose  and  Scope 


2.  The  purpose  of  this  report  is  to  present  the  results  of  a 
condition  survey  performed  at  Altus  Air  vr.rce  Base  (AAFB) , Oklahoma, 
during  14-17  Kay  1972.  The  following  three  major  areas  of  interest 
were  considered  in  this  condition  survey:’ 

/$)  The  structural  condition  of  the  primary  airfield 
pavements . 

- * JL)  The  condition  of  pavement  repairs  and  the  types  of 
maintenance  materials  that  have  been  used  at  this 
airfield. 

Any  detrimental  effects  of  frost  to  the  pavement 
facilities . 


3.  This  report  is  Airfcs^ed  to  a presentation  of  visual  observa- 
tions of  the  pavement  condition's,  discussion  of  these  observations,  and 
pertinent  remarks  with  regard  to  the  performance  of  the  pavements.  No 
physical  tests  of  the  pavements,  foundations,  or  patching  materials 
were  performed  during  this  survey. 


Pertinent  Background  Data 

General  description  of  airfield 

4.  AAFB  is  located  in  Jackson  County,  Oklahoma,  approximately 
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■ I — L." 


..  mm 


* -asl  c:‘  Altus,  klanoma.  A vicinity  maj.  ip  shown  in  plates  1 

: i May  • . ■ : ■ lirfield  facilities  ronsisted  of  a N-S 

! --  runway,  a primary  taxiway,  three  Large  parking  aprons,  two  oper- 
• • 1 aprons,  tv:  racks . SAC  alert  facilities,  connecting  taxiways 

fr  m th  runway  t the  pri  ary  taxiway,  and  two  warm-up  aprons.  The 
r .•  . , was  « X)  ft  wide  and  13,'i-fO  ft  long;  the  primary  taxiway  was 

ft  vide  and  It , h ft  Ion;  : t n*.  north  parking  apron  was  772  l't  wide 
a;  • . . 00  f*  long;  the  center  parking  apr  >n  ••fas  657  ft  vide  and  2,000  ft 
! : , : *he  south  parking  apron  v;a  • 122  ft  wide  and  2,300  ft  long;  and  the 
m rm-u  aprons  were  varial  ! in  size.  A Lay  ut  of  the  airfield  is  shown 

plat  l.  A p;  nement  plai  ir  Heating  th  type  pavement  on  each  facil- 
ity is  v.-n  in  plate  2. 
revi-'ts  reports 

• . Previous  r norts  concern!*  g the  airfield  facilities  at  AAFI 
are  listed  below.  Pertinent  data  were  extracted  from  them  for  use  in 
tuis  condition  survey. 

7.  Condition  survey  reports: 

a.  Ohio  dver  Division  laboratories,  CE,  "Report  of  Rigid 
Pavement  C . lition  Survey  and  Evaluation,  Altus  Munic- 
ipal Airfield,  Altus,  Oklahoma,"  February  1952,  Cin- 
cinnati, Ohio. 

b.  , "Report  of  Rigid  Pavement  Condition  Survey, 

Altus  Air  Force  a se,  Oklahoma,"  October  i960,  Mariemont, 
Ohio. 

£.  , "Condition  Survey  Report,  Altus  Air  Force 

Ease,  Oklahoma,"  October  1965,  Cincinnati,  Ohio. 

. Pavement  evaluation  reports: 

a.  U.  3.  Army  Ereineer  District,  Denison,  CE,  "Airfield  Pave- 
ment Evaluation,  Altus  Army  Airfield,  Altus,  Oklahoma," 
July  19^,  Denison,  Texas. 

b.  U.  3.  Army  Engineer  Waterways  Experiment  Station,  CE, 
"Airfield  lavement  Evaluation,  Altus  Air  Force  Base, 
Oklahoma . and  Deta'lod  Report  Complete  with  Supporting 
Data,"  August  1959 » Vicksburg,  Mississippi. 


• A table  of  factors  for  c inverting  i-ritish  units  of  measurement  to 
metric  units  is  presented  on  pag  vii. 
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c.  !.  3.  Army  Engineer  District,  Tulsa,  CE,  "Airfield  Eval- 
uation Report  for  Altur  Air  Force  Rase,  Altus,  Oklahoma," 
April  i960,  Tulsa,  Oklahoma. 

ilist'  rj  of  Airfield  Pavements 

P sign  and  cons*  ruction  hi;"  ry 

9.  The  pavements  now  in  use  at  AAFt  were  designed  to  support 
*.;o  different  loadings.  From  stu  j+OO  to  3+00  and  from  sta  124+40  to 
13++40.  the  li-S  (17-35)  runway  pavement  was  designed  to  support  a 
100, 000- lb  gear  load  on  twin  wheels  spaced  37  in,  center  to  center. 
r! he  remainder  of  the  runway  was  designed  to  support  a 240,000- lb  gear 
1 ' , d on  twin-twin  wheels  spaced  37-62-37  in.  The  primary  taxiway 
system  was  designed  to  support  the  o40,000-lb  gear  load,  except  for 
3,449  ft  of  the  primary  taxiway  (sta  IO6+33  to  140+82),  which  was  de- 
signed for  the  100,000-lb  gear  load.  All  the  aprons  were  designed  to 
support  a 240,000- lb  gear  load,  except  the  operational  aprons,  which 
were  designed  for  the  100, 000- lb  gear  load. 

10.  Details  of  the  construction  history  of  the  airfield  pavements 
(extracted  from  the  reports  referenced  in  paragraphs  7 and  8)  are  pre- 
sented in  table  1.  Pavement  thicknesses,  descriptions,  and  other  de- 
tails are  presented  in  table  2. 
i-affic  history 

11.  The  N-S  runway  was  opened  in  January  1959,  with  traffic  con- 
sisting principally  of  rather  intensive  operations  of  B-36,  KC-97,  and 
T—47  aircraft.  The  B-47  aircraft,  which  had  replaced  the  B-36,  were 
transferred  from  the  airfield  in  September  1956.  In  February  1958, 

B-52  aircraft  began  operations  at  AAFB  that  continued  for  approximately 
5 months;  however,  these  aircraft  were  then  transferred  to  another  base 
while  the  runway  pavement  was  being  reconstructed.  The  B-52  aircraft  re- 
turned to  the  airfield  in  November  1958.  From  November  1958  through 
December  1959>  the  runway  was  subjected  to  2,797  cycles*  of  B-52  traffic 
and  2,444  cycles  of  KC-135  traffic.  From  i960  to  1968,  the  runway  was 
subjected  to  approximately  8,500  cycles  of  B-52  traffic  and  10,200  cycles 

* A cycle  of  traffic  is  one  landing  and  takeoff. 


KC-13  • r* ' " . ■ r 1958  1 - 0 , 1 1 runway  was  sub- 

:ted  1 a]  mal  Ly  ' . z . • f 1 ffic  ‘ oth  ;r  4 j : > ■ s >1  alr- 
. . iring  t sun  ; 1,  a n nbei  ? alert  exercises  were 

r iuct'  a : I aircraft.  he  alert  exercises  were  per- 

rmed  at  a rcraft  • ss  /eight  al  il  . CX  : • f r the  B-52  and 

at  .•  . It  KC-13  . During  the  alert  exercises,  the  air- 

•raft  taxied  t'r  m the  alert  facilities  down  the  length  of  the  runway  and 
• . returned  to  eh  a Lent  facilities  along  the  primary  taxiway.  Since 
■ ■.  the  airfield  has  t • used  as  a transition  training  base  for  C-l4l 
and  C-‘ A pilots  and  flight  engineers.  Records  of  these  training  flights 
re  n 1 avai  e ; h w<  . -r,  it  is  reasonable  to  assume  that  the  amount 
of  traffic  applie  iuri  then  been  quit  signifies nt. 

" and  ra  • aw 

12.  AAPE  is  located  in  a semiarid  region  having  moderate  winters. 
Ht  wover,  during  the  winter  :>nths , light  snowfalls  and  short  periods  of 
freezing  temperatures  l<  ccur.  average  annual  rainfall  is  23*5  in- 

:hes,  and  4h  average  annual  snowfall  is  approximately  7.0  inches.  The 
maxi rum  depth  of  frost  penetration  is  considered  too  small  to  be  a design 
cot  si  ieration.  Climati  1 iata  -v.r  : I - 1 • -■  Air  Force  ’Feather 

' : ••  Lror  at  AAI  are  presented  in  table  3-  The  rolling  topography  of 
th«  ’ovides  g >od  drainage  away  from  all  sides  of  the  airfield.  A 

si  - rm  sewer  system  collects  the  surface  drainage  and  discharges  it  into 
open  ditches  outside  the  airfield  limits.  Subsurface  drainage  was  in- 
stall along  the  edges  of  pavements  constructed  during  1952  to  1954. 

This  subsurface  drainage  consist -d  of  perforated  pipe  in  a French- typ- • 
drain . 

Conditions  of  1 ■ vement  Surfaces 
Pavement  inspection  procedure 

13-  The  following  procedure  was  used  in  inspecting  the  rigid 
pavements.  Representative  features  were  selected  for  detailed  inspec- 
tion. The  features  were  then  inspected  slab*  by  slab,  and  the  defects 


* A slab  is  the  smallest,  unit,  contain!!'.-  no  joints,  of  a given  pave- 
ment feature . 
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were  rec  led.  :ati  f • > • indi  iual  pavement  features,  the 


'..'i-'-ctir n starting  : 

• t s . and  tl 

ie  direct 

Lons  in  wh 

ich  the  pavements 

ere  inspect  re  sh 

ii  plate 

1.  The 

1 

’ the  rigid  pavement 

urvey  for  the  feature 

that  were 

iec1 

1 in  detai 

1 are  presented  in 

al  Le  4.  This  t a)  le  si 

"lows  h qua?- 

titative 

: reakdown 

of  the  various  types 

ie  :ts  and  a :onditioi  tin)  for  eael  pavemenl  feature.  The  pro- 

.•edur>  .•  used  for  deJ  -ml  r in,-  the  condition  rating  of  a pavement  are 
leserired  i:  Apj  -r;  . . . Department  of  the  Amy  echnical  Manual 

TM  -827-3,  ” igi  i Airfi  Ld  - vement  Evaluation,"  dated  September  1965. 

■Uf  : 

The  t ortla’i  1 c-  t concrete  (pec)  pavements  were  rated  as 
I"  ?xc--llor,t  • il* ' . feature  R1A  ( 16-in.  ?CC)  had  only  one 

it  fect.  ••ntur  ' A and  K3B  (23-  at1.!  21- in.  PCC,  respectively) 

• • • • • d r.  map  r :<=■  ‘ects . Only  two  major  defect,  were  noted  in 

at  ! ••••  ' 1-  and  19- in.  PCC,  respectively).  The  first 

• '•  f • r ■ — >rt : : of  the  runway  (if -in.  PCC)  contained  only 

■ d*-f  • :*•.•.  .a  abs  an  either  aide  of  the  center  line,  ap- 
• ft  fr  ••  a • ■ rth  end,  were  replaced  in  1961. 

. -cc  1 av  . • primary  taxiway  (features  T1A,  T2A,  T3A,  and 

. •■.  ■ ten  nr  being  ir  excellent  condition , with  only  11  major  de- 

’ . f at  ir  s.  n 1965,  3 slabs  ir.  the  i6-in.  pavement 

■•■•a  •••■  *ur--  LA)  wnre  replaced.  They  were  located  at  the  north  end, 

..■’ic-.T  • tr  th-  north  -warm-up  apron.  Photo  1 shows  damage  to  the  PCC 

n the  soutl  — J of  taxiway  5 due  to  jet  engine  blast.  No  ma- 

j r defects  were  noted  in  the  SAC  alert  taxiways  and  stubs  (features 
and  1 B) . All  other  PCC  taxiways  were  rated  as  being  in  excel- 
lent condition. 

Aprons 

lb.  The  condition  of  the  apron  system  was  rated  as  very  good  to 
excellent.  The  condition  of  the  operational  apron  (feature  A10B)  was 
rated  very  good,  -with  only  about  5 percent,  of  the  slabs  containing 
major  defects.  The  parking  aprons  (features  AIB,  A2B,  A3B,  AUb,  A5B, 
A6B,  A7B,  A8B,  A9P,  and  A11B)  contained  only  13  major  defects.  Thin 
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- • i r e ‘ire-da  nage  I s ' at  5 . Mosl  f 

■ • ••-.£*-  c racks  (see  photos  3 and  4),  and 
nd  • lerlying  s labs . The  north 

onlj  slabs  containing  major  de- 
■ ■ raced  as  exc-  : lent . !n  1965,  17  slabs  were 
•:  apron.  Th--  .perational  apron  had  38  slabs 
na!  ie  to  as.—  une  that  this  slab  replacement 


tic  coneret<  AC  portioi  f the  runway  on  both 
" th(  -f  secti  ..  is  rated  as  being  in  good  condition, 

n ■ xgh  * rac  . . • AC  area  adjacent  to  the  center 

rkin<  a]  r n and  ith  f taxi  way  . was  rate  i as  being  in  poor  con- 
lue  • :rac  rutti  (photc  > and  6).  This  area  is 

f r rej  Lc  ••  ni  i the  near  future.  1 he  remaining  pavement 

■si  ' . :•  :ifi  m ntioned  above  were  rat  :d  as  being  in  good 


Maintenance 


18.  Maintenance  of  the  airfield  pavements  at  AAFB  has  generally 
consisted  of  joint  sealing  of  the  PCC  pavements  and  slurry  sealing  of 
the  AC  pavements.  It  has  teen  necessary  to  replace  60  of  the  PCC  slabs, 
and  the  AC  pavement  ' r.  the  area  between  the  center  parking  apron  and 
taxiway  5 and  north  of  t'-j'.iv.ay  2 has  been  replaced  due  to  rutting  caused 
by  the  taxiing  of  C-l4l  and  C-5A  aircraft  across  the  area.  Listed  below 
are  maintenance  costs  at  the  airfield  since  1961. 


(Continued) 
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h'OSt 


i'”  v 1171,890 

1 *<8  81,997 

1969  34,536 

1 tr  86,572 

1 9/1  209,114 

l.'f2  (?  quarters)  92,213 


Evaluation 


17.  A summary  of  J ■.•?  pavement  evaluation  is  given  in  table  5. 
reviously  published  ; av  merit  evaluations  .-.ere  updated  to  eliminate 
aircraft  that  are  I r ii  the  Air  I rce  inventory  and  to  include 
aircraft  that  have  beer,  added  to  the  inventory  since  the  last  pavement 
evaluation.  The  evaluation  is  based  on  the  pavement  thicknesses,  flex- 
ral  strengths  (for  PCC),  base  and  subbase  thicknesses  and  strengths, 
strengths  -f  the  .:ui grade  6l'~R  -r  k values',  and  the  structural  condi- 
tion of  the  pavement. 
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Twdwny  ? ' riginuL) 

! ,1>|0+ 

150 

-!/? 

AC 

us 

Parking  apron  (original 

, . 

375 

PCC 

l.'i*  ?-  4 3 

: irking  apr  r rig.  Inal  'it  ;:i-i-* 

5,8lX 

150 

-1/ 

AC 

. -.v. 

MSI 

Taxi way  : 

850 

75 

4 

AC 

1952 

CE 

Taxiway  » (original) 

1,U'  + 

75 

4 

AC 

1952 , 

CE 

'1  ax  i way  3 ( r-ec  n.-t  ructi  or: ; 

1.  - ,0+ 

150 

AC 

>52,  1954 

CE 

Taxi  way  •*  (original) 

809+ 

75 

U 

AC 

1.9  ,1954 

CE 

Taxiway  (original) 

a 7 ++3?  t 1C  - +33 

5 POO 

75 

k 

AC 

• ,1954 

CE 

South  wann-uj.  apr  .*. 

450 

280 

h 

AC 

,1954 

CE 

-a:>:->  apr:.  1 r‘  sl.aal ' strength-  n-  i 

• ,'V- 

AC 

. 

CE 

N-S  runway  (original) 
sta  0+00  to  l; $+00 

10.=' 

h 

AC 

• ,1954 

CE 

S'-uth  wing  parking  apr  n wash  rack 

150 

16 

PCC 

1954 

CE 

Taxiway  5 (original) 

.*  t a - +7  * • 

7,705 

7*5 

3 

AC 

1955 

CE 

Sta  1 -'  + V:  to  10  +73 

f ,1  h 

75 

PCC 

1955 

CE 

Sta  137+73  to  1^0+8? 

Bee 

75 

16 

PCC 

1955 

CE 

Taxi way  1 

1, ' ■ 

75 

18 

PCC 

1955 

CE 

Kcrth  wing  parking  apron  (widening' 

125 

1G 

PCC 

1955 

CE 

Operational  apr  ns 

Variable 

Variable 

16 

PCC 

1955 

CE 

Parking  apron  between  center 
wing  and  taxi way 

Variable 

135 

4 

AC 

1955 

CE 

Hangar  access  aprons 

Variable 

14 

PCC 

1955 

CE 

Calibration  hard  stand  ' -I  re  i1  ar 

— 

-- 

16 

PGC 

1955 

CE 

Calibration  hardstand  taxi way 

1 , 100 

4 

AC 

1955 

CE 

N-S  runway 

Sta  + *•"  1,'+  (wid-.-nirv ' 

10,3-  0 

100 

4 

AC 

1955 

CE 

Sta  1 .‘M  1 to  1.  '*+1  (extov  si-  r.  ' 

lg  hi 

POO 

P 

AC 

1955 

CE 

Sta  1 .+  . to  !’•  -+U‘  . L *. 

300 

16 

PCC 

1955 

CE 

N'-o  runway  ' rec*  ns t.  r u etior. ' 
sta  O+Ch  to  7+  •' 

300 

300 

16 

PCC 

1956 

AP 

IIoTth  warm-up  apron 

Variable 

Variable 

16 

PCC 

1956 

CE 

Horth  wing  parking  apror.  (extension) 

i,'.o- 

100 

1G 

PCC 

1956 

CE 

North  wing  parking  apron  channelized 
traffic  1 nne 

1,500 

75 

18-16 

PCC 

1956 

CE 

South  wing  parking  apr  - n 
(reconstruction) 

2,300 

UU7 

21 

PCC 

1956-57 

CE 

South  wing  parking  apror.  channelized 
traffic  lane  (reconstruction) 

2,300 

75 

26,  24 

PCC 

1956-57 

CE 

Center  wing  parking  apron 

2,000 

475 

21 

PCC 

1 ' 6-57 

CE 

(reconstruction) 

1,700 

47 

19 

PCC 

1956-57 

CE 

north  wing  parking  apron 
( reconstruct! on ) 

1,500 

472 

19 

PCC 

1956-57 

CE 

! 

Taxiway  P (reconstruction) 

850 

75 

21 

PCC 

1957-58 

CE 

Taxiway  r.  (reconstruction) 
sta  -P+72  to  10  +33 

1C ,905 

50 

23 

PCC 

1957-58 

CE 

N-S  runway  (reconstruction) 
Sta  3+00  to  0+00 

POO 

300 

23,  21 

PCC 

1956,  19 

CE 

Sta  ' +■  • to  10+v 

500 

75 

21 

PCC 

1956,  1958 

CE 

Sta  ln+00  to  1P*I+U0 

11  Mo 

75 

19 

PCC 

1"-'  ,1958 

CE 

Alert  facilities 

Variable 

Variable 

26 

PCC 

1959 

CE 

Taxiway  3 (reconstruction) 

850 

75 

15 

PCC 

1970 

AF 

Table  3 


Climatic  Data- 


Average 
Daily  Temper- 
ature , F 

Average 

Precipitation,  in. 

Month 

Max 

Min 

Rainfall 

Snowfall 

January 

51 

29 

1.1 

1.4 

February 

56 

33 

0.9 

2.1 

March 

62 

38 

1.5 

0.9 

April 

75 

50 

1.6 

Trace 

May 

82 

60 

5.9 

Trace 

June 

92 

69 

2.9 

Trace 

July 

96 

73 

2.1 

-- 

August 

97 

73 

1.1 

-- 

September 

89 

64 

1.7 

-- 

October 

76 

53  • 

3.0 

Trace 

November 

63 

38 

O.k 

0.4 

December 

53 

31 

1.3 

1.9 

Annual 

74 

51 

23.5 

6.7 

* Compiled 

by  U.  S.  A 

ir  Force 

Weather  Squadron 

at  AAFB . 


i 


summary  of  data  - rigid  pavement  cond  tion  survey 


summary  of  data  rigid  pavement  condition  survey 


AF  *.  rosw  NO 

juN  2004 
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note  3 


Ti:in  bonded  overlay  on  center 
wing  parking  apron 


Photo  4 . Thin  bonded  overlay  on  center 
v/ing  parking  apron 
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DOUBLE  BITUMINOUS  SURFACE  TREATMENT 
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